In vitro bronchial hyperresponsiveness after lung transplantation in the rat.
In this study, we examined the effect of unilateral lung transplantation on in vitro responses of bronchial smooth muscle to electrical field stimulation (EFS) and exogenous acetylcholine (ACh). In syngeneic Lewis rats, we compared the contractile responses of the left hilar transplanted bronchus with that of the nontransplanted right bronchus and the left and right bronchi from control and sham-operated animals. Atropine-sensitive bronchial contraction to EFS was greater on left transplanted than on right nontransplanted bronchi at all frequencies and voltages used. In control and sham-operated animals, contractile responses to EFS were identical on left and right sides and similar to the responses of the right nontransplanted bronchus of the lung transplant recipient. Concentration-response curves to exogenous ACh were similar on transplanted and all control bronchi. Intramural cholinergic nerve cell bodies reactive for acetylcholinesterase were present in the transplanted bronchus. We conclude that EFS-induced cholinergic contraction of rat bronchial smooth muscle is enhanced after lung transplantation. Enhancement is not a result of medication, inflammation, or rejection, absent from our syngeneic transplant, or of upregulation of muscarinic post-junctional receptors because the response to exogenous ACh was normal. Hence, an increased release of ACh from cholinergic nerve terminals may occur, due either to hyperexcitability of postganglionic parasympathetic nerves or to loss of inhibitory mechanism resulting from interruption of neural connections with the central nervous system.